Current state of the development of mesenchymal stem cells into clinically applicable Schwann cell transplants.
Schwann cells are critically important in recovery from injuries to the peripheral nervous system, and their absence from the central nervous system (CNS) may be a critical limiting factor in the CNS regeneration capacity. Various types of stem cells have been investigated for their potential to be induced to develop a Schwann cell phenotype, with mesenchymal stem cells (MSCs) being the most promising among them. The methods for inducing MSCs differentiation into Schwann cell-like cells are presented in detail in this review. The evidence related to successful differentiation of MSCs to Schwann cell-like cells is particularly discussed herein, which includes the changes in morphology, phenotype, function, and proteome. The possible explanations for the differentiation of MSCs to Schwann cell-like cells are also presented. Finally, we suggest future research aims which will need to be fulfilled to elucidate the biology of Schwann cell differentiation and MSC transdifferentiation, to enable clinical application of therapeutic differentiated MSC transplantation into nerve injury sites.